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Raman in situ spectroscopy: Retsch MM300 ball mill was operated at 30 Hz to conduct the milling reactions in poly(methyl methacrylate) (PMMA) milling vessels (V = 14 mL) with two 7 mm diameter stainless steel balls. A portable Raman spectroscopy system was assembled from the PD-LD LS2 laser source (= 784 nm) and Maya spectrometer (Ocean Optics). The focus of the Raman probe was adjusted at a distance of ≈8 mm from the Raman probe to be inside the vessel.
General procedure for mechanochemical Friedel-Crafts acylations
Method A. A mixture of aromatic substrate (0.46 mmol), phthalic anhydride (1 equiv) and AlCl3 (2.5 equiv.) was placed in a 16 mL stainless steel jar, together with one stainless steel 12 mm ball in Retsch MM400 ball mill. The mixture was ball milled for 1 hour at 30 Hz. The reaction mixture was suspended in water, pH adjusted with conc. HCl. The precipitate was collected by filtration and subjected to column chromatography on silicagel using dichloromethane to remove unreacted aromatics, then product was eluted with DCM/10% methanol.
Caution: Aluminium trichloride dust is very irritant and corrosive to all tissues and reacts violently with water. It readily undergoes violent chemical changes at elevated temperatures and pressures.
Prior to its handling, material safety data sheet (MSDS) should be consulted. The necessary precautionary measures are essential for the handling of the material. Wear appropriate eye protection (goggles, face shield) to prevent eye contact, gloves to prevent skin contact and perform all handling in well-ventilated fumehood to prevent inhalation. 
Computational details
All computational studies reported in this work were performed on dual core Opteron 240 personal computer under Linux operating system. Geometries of all species were optimized using Becke, three-parameter, Lee-Yang-Parr 24 exchange-correlation functional B3LYP/6-31G* method as implemented in Gaussian 03 suite of programs. 25 All minima were verified by vibrational analysis (no imaginary frequencies were obtained). Zero point vibrational energies (ZPVE) were corrected using scaling factor f = 0.9614 according to literature recommendation. 26 Cartesian coordinates of optimized structures S50. Calculated Raman spectra of p-xylene (B3LYP/6-31G*)
